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[57] ABSTRACT

Electrical connector comprises an insulating housing

having a wire-receiving face into which a cavity ex-
tends. A sheet metal terminal is disposed in the cavity
and has a displation type wire connecting portion adja-
cent to the wire-receiving face. The wire connecting
portion comprises an elongated metal strip which has
been reversely curled inwardly to form a cylindrical
surface adjacent to the face and a free end which 1s
spaced from an intermediate portion of the terminal. A
wire-receiving slot extends into the strip at the free end
and a wire-receiving opening is provided in the curled
strip adjacent to the wire-receiving face. In use, a wire
i1s inserted axially through the opening so that the end of
the wire is located between the free end of the strip and
the intermediate portion of the terminal. The wire con-
necting portion is then subjected to a force applied
against the cylindrical portion of the terminal which
causes the wire connecting portion to be further curled.

Such curling causes the free end to move past the wire
sO that the slot receives the wire and establishes electri-

cal contact therewith.

9 Claims, 7 Drawing Figures
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DISPLATION TYPE ELECTRICAL CONNECTOR
BACKGROUND OF THE INVENTION

This invention relates to pre-loaded electrical con-
nectors having contact terminals therein which can be
connected to wires by displation type electrical connec-
tions. The term *“‘pre-loaded”, when used with reference
to an electrical connector, denotes the fact that the
connector contains the terminals as supplied to the user
and the user connects the wires to these pre-loaded
terminals. The term “displation connection” has been
coined to identify that type of electrical connection
between a wire and a terminal which i1s made by moving
the wire ito a wire-receiving slot provided in the ter-
minal so that edge portions of the slot establish electri-
cal contact with the wire.

Electrical connectors having displation type contact
terminals therein are now widely used in the electrical
industry; see, for example, U.S. Pat. Nos. 3,012,219,
3,576,518, and 3,820,055. In all of the presently known
displation type electrical connecting devices, the wire 1s
connected to the terminal by moving the wire laterally
of its axis and into the wire-receiving slot of the termi-
nal. As a result of this limitation, it is a requirement of
connectors of this type that the housing having an open-
ing therein which is adjacent to one side of each termi-
nal as well as at the end of each terminal; the wire must
move laterally through an opening in the side of the
connector housing into the slot of the terminal and after
the wire has been moved into the slot of the terminal, it
extends axially through the opening in the wire-receiv-
ing face of the housing. Such side openings in the side of
the housings are not required in other types of electrical
connectors such as the type which are designed to re-
ceive terminals which have been crimped onto wires.
Crimp type terminals are assembled to a housing by
merely inserting the terminal into a cavity which ex-
tends into the wire-receiving face of the housing.

This requirement of having an opening in a side sur-
face of the housing for each displation type terminal in
the connector has the affect of limiting, to some extent,
the circumstances under which displation type termi-
nals can be used in electrical connectors. For example,
it 1s impossible to use displation type terminals in a
cylindrical electrical connector having some of its
contacts spaced from the cylindrical surface of the con-
nector housing for the reason that the inner cavities
which are separated from the cylindrical surface of the
housing are not accessible and wires can not be moved
laterally of their axis into these centrally located cavi-
ties. It is also apparent that a three row connector can
not be provided with displation type terminals for the
reason that the wires can not be moved laterally into the
terminals in the center row. Two row connectors can be
provided with displation type terminals if the terminals
are oriented with their wire-receiving portions in each
row facing outwardly, see the U.S. Pat. No. to Roberts
3,760,335. Finally, it should be mentioned that the exis-
tence of the side openings in the housing is undesirable
under many circumstances because of the loss of dielec-
tric characternistics and the possibility of foreign matter
coming into contact with the terminals.

The instant invention is specifically directed to the
achievement of a displation type terminal which is capa-
ble of receiving a wire upon axial movement, rather
than lateral movement, of the wire into the terminal and
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to the achievement of electrical connectors having such
terminals pre-loaded therein. .

It is accordingly an object of the invention to provide
an improved electrical connector containing displation
type electrical terminals. A further object is to provide
an electrical connector which is pre-loaded with displa-
tion type terminals capable of receiving a wire upon
movement of the wire axially into the terminal. A fur-
ther object is to provide multi-row and cylindrical elec-
trical connectors containing displation type terminals.

These and other objects of the invention are achieved
in preferred embodiments thereof which are briefly
described 1n the foregoing abstract, which are described
in detail below, and which are shown in the accompa-
nying drawing in which:

FIG. 1 1s a perspective view of a two position con-
nector in accordance with the invention having one of
the displation type terminals exploded from its cavity.

FIGS. 2 and 3 are cross sectional and end views of
the connector housing taken along the lines 2—2 of
FIG. 3 and 3—3 of FIG. 2 respectively.

FIG. 4 1s a view similar to FIG. 2 but showing termi-
nals in the contact receiving cavities of the housing, one
of these terminals being shown as applied to the end
portion of a wire.

FIG. 3 is a plan view of a short section of terminal
strip showing the flat blank from which the terminal is
formed and also showing a completely formed terminal.

FIGS. 6 and 7 are perspective views of a multi-row
rectangular connector and a cylindrical connector re-
spectively.

FIGS. 1-4 show an embodiment of the invention
comprising a relatively simple two position electrical
connector 2 comprising a prismatic insulating housing 4
having a wire-receiving face 6, a mating face 8, and
laterally facing side and end surfaces 10, 12. Two
contact receiving cavities 14 extend through the hous-
iIng from the face 6 to the face 8, these cavities being
disposed one above the other as viewed in FIGS. 2 and
3. Each cavity contains a contact terminal 16 and these
terminals will be described in detail prior to the presen-
tation of a detailed description of the cavities.

The terminals 16 are manufactured as a continuous
strip 18 (FIG. §) with adjacent terminals in the strip
being connected by integral connecting necks 50. Each
terminal has a contact portion 20 at its forward or mat-
ing end, an intermediate portion 22, and a wire-receiv-
Ing portion 24 at its rearward end. The intermediate
portion 22 comprises a generally flat rectangular section
26 of sheet metal having a downwardly, as viewed in
the drawing, extending lance 28 integral therewith
which functions to retain the terminal in the housing.
The contact portion 20 of the terminal shown comprises
a contact spring which extends obliquely from the flat
section 26 and which is reversely bent as shown at 32
and extends from the bend to the tip 34. The spring 30
is shightly more narrow than the intermediate section 26
so that leftwardly directed shoulders 31, as viewed in
FIG. §, are provided which serve as stops as described
below. The spring 30 is particularly intended to estab-
lish contact with a terminal post or a similar device but
it will be understood that other types of contact por-
tions can be provided.

The wire-connecting portion 24 comprises relatively -
short flat section 38 which is connected to the interme-
diate portion 23 by an offset 36 and a stop 37 is struck
from this offset for purposes which will be discussed
below. The wire connecting portion extends from the
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flat base 38 arcuately upwardly as shown at 40 and then
downwardly to a free end 42. It will be apparent irom
FI1G. 5 that this cylindrical portion 40 of the wire-
receiving portion of the terminal is produced by curling

a flat blank through an angle of substantially 260°, the
radius of curvature of this cylindrical portion being

such that the free end is disposed above, and in align-
ment with, the offset 36. An opening 46’ is stamped in
the blank of FIG. 5 so that the free end 1s connected to
the offset 36 by two relatively narrow straps 48’ of the
blank and after curling, a wire-receiving opening 46 1s
thus provided in ihe right hand portion of the terminal.
The free end 42 has a wire-receiving slot 44 extending
inwardly therefrom, the width of this slot being such
that upon relative movement of the wire 72 into the slot
44, the insulation of the wire will be displaced and the
edges of the slot will establish electrical contact with
the conducting core of the wire.

Each of the cavities 14 comprises a relatwely en-
larged pocket 52 which extends inwardly from the
wire-receiving face 6 and a generally rectangular por-
tion 62 which extends inwardly from the mating face 8
and intersects the pocket intermediate the ends of the
cavity. The pocket portion 52 has paralle! sidewalls 54,
a top wall 56, and a floor 60. The top wall 56 merges at
its inner end with cylindrical wall portions 58 and these
cylindrical portions extend to, and define, the intersec-
tion between the pocket and the frontal portion 62 of
the cavity. There are thus provided two relatively nar-
row downwardly directed cylindrical surface portions
59 which, as will be explained below, provide a bearing
surface for the parallel spaced-apart connecting straps
48 of the terminal. An upwardly extending lip or barrier
66 is provided at the inner end of the floor 60 of the
cavity portion and this barrier provides oppositely di-
rected shoulders 67, 69 which cooperate with the lance
28 and the stop 37 of the terminal to prevent movement
of the terminal in either direction after insertion. It
should also be noted that relatively shallow grooves 68
are provided on the sidewalls of the frontal portion 62
to receive the intermediate flat portion 26 of the termi-
nal. The shoulders 31 move against the ends of these
grooves as shown at 71 in FIG. 4.

It will be apparent that the terminals are inserted into
the cavities by merely properly orienting the terminals
and moving them through the cavities to the wire-
receiving face 6 towards the mating face 8. After inser-
tion has been completed, the stops 28, 37 will hold the
terminals in their proper locations. A groove 64 is pro-
vided in the floor of the frontal portion 62 of each cav-
ity 14 to permit entry of an extraction tool. When a
terminal must be extracted, the tool is moved against the
lance 28 and the lance is deflected thereby to permit
removal of the terminal.

As shown in FIG. 4, the w1re-recewmg portlons of
the terminals are dimensioned such that they fit rela-

tively snugly in the pocket portions 82 of the cavities

with the straps 48 and the arcuate or cylindrical surface
40 disposed against the surface portions 38, 59 of the
cavities. The wire-receiving opening 46 of each termi-
nal will then be immediately adjacent to the wire-
receiving face 6 of the housing and the free end 42 of the
terminal will be spaced from the offset 36 thereof.
- When a wire 72 is to be connected to one of the termi-
nals 16 in the housing, the wire is merely aligned with
the wnre-recewing opening 36 and inserted through this
opening until the wire extends beyond the free end 42 of
the terminals as shown in FIG. 4. Thereafter, a sultable
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tefminating tool 70 is positioned against the edge 73 of
opening 46 of the terminal and an inward force is ap-
plied against the edge 73. The application of this force

to the terminal causes further curling of the wire con-
necting portion so that the free end 42 moves along an
arcuate path which extends past the axis of the previ-

ously inserted wire. During such movement, the wire-
receiving slot 44 receives the wire 72 which remains
substantially stationary and the edges of the slot pene-
trate the insulation of the wire and establish electrical
contact with the conducting core thereof. It will be
noted that although the wire remains stationary, the
relative movement of the terminal with respect to the
wire is.substantially the same as if the wire were to
move laterally of its axis and to the wire-receiving slot.

In the explanation presented above, it is stated that
the electrical connection is achieved by curling the wire
connecting portion of the terminal. Such curling may be
accompanied by partial flattening of the wire-receiving
portion as indicated in FIG. 4 so that the final shape of
the terminal may be that of an oval with a substantially
flat base. The precise form of a terminal after the termi-
nation has been made will depend upon several factors
such as the spring characteristics and thickness of the
metal and the manner in which the force is applied
thereto. However, some curling affect will take place in
order to cause the movement of the free end portion of
the terminal past the wire. Other flattening or com-
pressing techniques might also be used to achieve move-
ment of the free end portion of the terminal past the
wire in response to the application of a force parallel to
the wire.

Some care must be taken in the selection of the metal
stock from which the terminal strip is manufactured if
the curling effect shown in FIG. 4 is to be achieved. In

general, a spring hard material should be used since a

spring material will tend to curl upon application of the
force against the edge 73. A spring material 1s required
for the displation type electrical connection between
the wire and the slot 42 in the free end of the terminal.

A suitable spring material, for example, i1s a 6 hard

phosphour bronze or a suitable brass composition. The
force required to bring about the curling operation can
also be controlled to some extent by changing the di-
mensions of the opening 46’ in the blank shown in FIG.
5. Reducing the width of the straps 48 will result in a
reduction of the force required to bring about the cur-
ling operation.

Under some mrcumstances the wire connecting por-
tion of the terminal may spring back slightly after the
deforming tool 70 is removed from the cavity but any
spring back of this type will not disturb the electrical
connection since the spring back will occur at locations
remote from the end portion of the terminal such as at
the base of the terminal as viewed in FIG. 4.

A salient advantage of the invention is that the wire 1s
moved axially into the terminal rather than laterally of
its axis into the terminal and the force which causes the
terminal to be connected to the wire is also applied
parallel to the axis of the wire. As a result, the cavities
can be entirely surrounded or enclosed and there is no
requirement as with prior art displation connectors that
the cavities be accessible from a side surface of the
housing. By virtue of this feature, multi-row end con-
nectors and cylindrical electrical connectors as shown
in FIGS. 6 and 7 can be provided w1th dlsplatlon type
terminals. |

Wh&t 18 claimed i 1s:
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1. A pre-loaded electrical connector comprising:

an insulating housing having a wire-receiving face
and having a contact receiving cavity extending
into said wire-receiving face,

a sheet metal contact terminal in said cavity; said
terminal having a wire connecting portion which is
proximate to said wire-receiving face, said wire
connecting portion comprising an elongated metal
strip having a reversely formed portion in said
cavity and having a wire-receiving opening therein
which is adjacent to said wire-receiving face, said
strip having a free end which is generally opposite
to said wire-receiving opening, said free end being
spaced from an intermediate portion of said termi-
nal, a wire-receiving slot extending inwardly from
said free end through portions of said strip,

said wire connecting portion being deformable in-
wardly of said cavity with concomitant movement
of said free end past an inserted wire and trans-
versely of the axis of an inserted wire whereby,

upon insertion of a wire through said wire-recetving
opening and into said cavity so that an end portion
of said wire is between said free end of said termi-
nal and said intermediate portion of said terminal,
and upon applying a deforming force to said wire
connecting portion of said terminal, said free end of
said strip moves past said end portion of said wire
and said slot receives said wire whereby edge por-
tions of said slot establish electrical contact with
said wire.

2. A pre-loaded electrical connector as set forth n
claim 1, said connector housing having a plurality of
said contact terminal receiving cavities extending into
said wire-receiving face, all of said cavities being en-
tirely surrounded by portions of said housing.

3. A pre-loaded electrical connector as set forth in
claim 2, said cavities being arranged in at least two
parallel rows.

4. A pre-loaded electrical connector as set forth in
claim 2, said housing being cylindrical.

5. A pre-loaded electrical connector as set forth in
claim 1, said reversely formed portions of said metal
strip being cylindrical.

6. A pre-loaded electrical connector as set forth in
claim 1, said wire connecting portion being reversely
formed by curling into a cylindrical portion which ex-
tends arcuately to said free end, said cavity having a
cylindrical surface which substantially conforms to said
cylindrical portion of said terminal, said wire connect-
ing portion being deformable by further curling of said
cylindrical portion to reduce the radius thereof and
cause said free end to move past said inserted wire.

7. A pre-loaded electrical connector comprising:

an insulating housing having a mating face and a
wire-receiving face, a contact cavity extending
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through said housing from said mating face to said
wire-receiving face,

a stamped and formed electrical contact terminal in
said cavity, said terminal having a wire connecting
portion which is proximate to said wire-receiving
face, a mating portion which is proximate to said
mating face, and a transition portion between said
wire connecting portion and said mating portion,

said wire connecting portion comprising a reversely
formed sheet metal strip having a cylindrical sur-
face which is adjacent to said wire-receiving face
and having a free end, a slot extending inwardly
from said free end, and a wire-receiving opening in
said cylindrical surface at a location opposite to
said free end,

said cavity having a pocket portion at said wire-
receiving face in which said wire-receiving portion
is disposed, said pocket having a cylindrical surface
which substantially conforms to said cylindrical
surface of said wire connecting portion whereby,

upon insertion of a wire into said pocket, through said
opening and past said free end, and upon further
curling of said cylindrical wire-receiving portion,
said free end moves past said wire and said slot
receives said wire whereby edge portions of said
slot establish electrical contact with said wire.

8. An electrical connector installed on the ends of a

plurality of wires:

said connector comprising an insulating housing hav-
ing a wire-receiving face and having a plurality of
contact receiving cavities extending into said wire-
receiving face,

a sheet metal contact terminal in each of said cavities,
each of said terminals having a wire connecting
portion which is proximate to said wire-receiving
face, said wire connecting portion of each terminal
comprising an elongated spring metal strip having
a reversely formed portion in said cavity and hav-
ing a wire-receiving opening therein which is adja-
cent to said wire-receiving face, said wire connect-
ing portion extending arcuately from said opening
inwardly of said cavity to a free end portion, said
free end portion being generally opposite to said
wire-receiving opening, said free end portion hav-
ing a wire-receiving slot extending therein,

each of said wires extending into one of said cavities,
through the wire-receiving opening in the terminal
in said one cavity and being held in the wire-receiv-
ing slot of said terminal, edge portions of each of
said slots being in electrical contact with the con-
ducting cores of each of said wires.

9. A connector installed on a plurality of wire as set

forth in claim 8, each of said terminals being, with re-

spect to its respective cavity, deformed.
* ¥ % ¥ x
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